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Measurement n Mean LCI UCI Min Max F
I'

Wing length 245 -1.5 -1.67 -1.33 -2.14 -1.15 4.45 0.0017

Bill length 225 -4.67 -5.44 -3.91 -8.28 2.72 50.43 0.0000

Tail length 240 -5.06 -5.4 -4.72 -6.03 -3.8 6.36 0.0001

Tarsus length 210 1.77 1.3 2.25 ] "in 2.16 0.47 0.7566

Table 2: Shrinkage rate for different meas-
urements. Confidence intervals (95 %)
around means are given (LCI, UCI); the

range of means is calculated for each

observer separately (Min, Max); F statis-

tics and its significance for the null

hypothesis, that there is no difference in

shrinkage rate between observers.

Research performed in museum collections is very

attractive because material is easily available. But

many problems may arise. For example, Slagsvold

& Skipnes (1982) analysed corvids in Norwegian

museums and found that 85 %of all birds were sexed,

but data on body weight existed only for 36 %of the

specimens. Sometimes, museum specimens were

sexed wrongly, and birds with different kinds of

abnormalities seemed to be over-represented in the

museum collections (e.g. albinos).

One of the most discussed problems is skin shrinkage

after preparation. In our study of great grey shrikes we
observed a mean shrinkage of ca. 5 %, depending on

measurement. This value is rather high in comparison

with values in other studies on waders and passerines

(1 - 4%, cf. Vepsäläinen 1968; Knox 1980; B,ior-

DAL 1983). However, the data of these authors were

obtained from relatively small sample sizes and in

short time after preparation. The time between bird

collection with first measurements and the second

measurement for the evaluation of shrinkage was as

long as 16-42 years, what is fairly more than in other

studies. Since we do not know the correlation between

shrinkage and time and we do not know whether dif-

ferent taxa show the same shrinkage, there is another

serious problem when we use skins from museumcol-

lections.

We suggest the following recommendations for the

improvement of measurements obtained from skin

material:

- It is recommended to exactly define the method of

measurement taking.

- Within one study, measurements should be taken by

one person.

- Skin age should be included into the analysis as a

covariant to avoid biases due to shrinkage.
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Bird Collections - an Essential Resource for Collecting Ectoparasites,

in Particular Chewing Lice

Eberhard Mey

Naturhistorisches Museumof the Thüringer Landesmuseum Heidecksburg Rudolstadt

Abstract. On study skins of birds, prepared in traditional manner (i.e. without washing), one can find traces (often in con-

siderable numbers) of their former ectoparasitical occupants. Besides mites and ticks, it is above all the chewing lice

(Insecta, Phthiraptera: Amblycera and Ischnocera) that remain in mummified form on skins. Their eggs can be found in par-

ticular feather tracts. This fact has been known at least since the beginning of the 19th century and has been well exploited

by many collectors, especially those interested in chewing lice. The material gathered by this method forms a basis of our

current knowledge of the occurrence and distribution of chewing lice that parasitize birds of all orders. This method, briefly

outlined here, does of course contain sources of error The authenticity of the material is high if contamination with para-

sites from other hosts can be excluded. Despite this, the technique of shaking out study skins remains an effective way of

studying the diversity of these host-specific insects, most of which are only 2-4 mmin size. At present, c. 1200 species of

Amblycera and c. 2700 of Ischnocera are known from birds. The number of undescribed chewing lice forms is estimated

to be around 4000. Chewing lice are normally highly host specific. Therefore we may expect that skins of extinct bird

species will yield specimens of also extinct chewing lice forms, and occasionally other host-specitlc ectoparasites. For these

reasons bird collections possess a high importance for scientific disciplines outside ornithology

Key words, bird collections, chewing lice, collecting technique, extinct phthirapteran taxa

1. INTRODUCTION

Bird study-skin collections have not been assembled

by museums in order to later examine the specimens

for the occurrence of ectoparasites. For this purpose,

the examination of live, freshly collected and/or pre-

pared birds is always inore rewarding, and especially

regarding the authenticity of the study material it is

fundamentally the preferred method. In the relatively

straightforward spectrum of ornithophilous ectopara-

sites (a diverse aiTay of mite groups, ticks, bugs,

louse-flies, fleas), the feather mites (Acari: Analgo-

idea) and in particular the chewing lice (Insecta,

Phthiraptera: Amblycera and Ischnocera, which alone

will be treated here), occupy a special place because

of their commonness. This applies only to these two

groups even if they are collected from skins in scien-

tific collections. For at least 200 years this situation

has been exploited by the small band of dedicated

feather lice specialists. At present, and for the fore-

seeable future, this remains an indispensable and

effective way of harvesting from the tremendously

concentrated resource of bird skin collection material

that is generally difficult to obtain. The need for

research is as great as ever. Considering the present

expanding interest in systematics and biodiversity,

well catalogued bird collections are gaining an impor-

tance which, if not exactly new is at least greater than

in the past. This importance is here examined in

detail. I know from my own experience over many
years (Table 1 ) that the hidden potential of these tra-

ditional repositories in the form of 'accidentally' con-

Table 1: Bird study-skin collections partially examined since 1978, mosdy by the author, in order to gather chewing lice

material.

Basel, Naturhistorisches Museum Halberstadt, MuseumHeineanum

Berlin, Naturkundemuseum Halle/Saale, Zoologisches Institut

Bonn, Museum Alexander Koenig Hamburg, Zoologisches Institut und Museum
Bremen, Übersee-Museum Karlsruhe, Landessammlungen für Naturkunde

Dresden, Staatliches Museum für Tierkunde Leiden, Nationaal Natuurhistorisch Museum Naturalis

Funchal, Museu Municipal (Hist. Nat.), Madeira Leipzig, Naturkundemuseum

Frankfurt am Main, Senckenberg-Museum Munich, Zoologische Staatssammlung

Görlitz, Naturkundemuseum Rudolstadt, Naturhistorisches Museum
Gotha, Museum der Natur Stuttgart, Museum fiir Naturkunde

Greifswald, Zoologisches bistitut Wroclaw, Zoologisches Institut
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Fig. 1: Ischnoceran

chewing louse, Me-
gathellipeiiriis park-

en (Emerson &
Price), shaken from
the over 1 00-year-

old study skin of a

Malleefowl Leipoa

ocellata in the Berlin

Naturkundemuseum.
During collecting it

often happens that

bristles, legs, anten-

nae, and/ or other

parts of the brittle

mummified insects

break off

Photo: H. Reubke.

served parasitical arthropod species is often ignored

by many museums, despite the recognition of their

important status as bird collections.

2. CHEWINGLICE - FASCINATING INSECTS

Chewing lice (Fig. 1 ) are insects on average 2-4 mm
in length, which are highly adapted to life on the

integument of their host, and which never leave these

hosts (a single species) during their brief lives; in

other words they are extremely host-specific. They
are highly unlikely to be absent on any recent bird

species, even if they are as yet completely unknown
for some families (e.g. Todidae, or Picathartidae and

some other passerines). This extreme host specificity

of chewing lice has led to the realization that their

evolution has paralleled that of their hosts, at least

since the end of the Cretaceous Period, resulting in

cospeciations. This hypothesis is utilized by paiasito-

phyletic studies in the search for evidence useful in

the clarifying of taxonomic relationships between par-

ticular host groups.

Chewing lice belong to the order of the animal lice

Phthiraptera and can be separated into two distinct

suborders. The Amblycera (1183 species so far iden-

tified) and the Ischnocera (2683 species) are known
from all avian orders (Cruickshank et al. 2001). I

estimate that the number of undescribed chewing lice

forms is around 4000.

Against this background, chewing lice deserve special

attention, particularly on the part of museumornithol-

ogists who should be aware of the scientifically valu-

able material that is 'slumbering' in the bird study-

skin collections in their care in the inconspicuous

form of mummified chewing lice.

3. EXAMINATION AND TREATMENTOF
BIRD STUDYSKINS

It is a mistaken assumption that following the death of

a host all its chewing lice attempt to leave the corpse. If

the oppoilunity to transfer to another host is lacking,

the majority are forced to stay where they are. They are

able to survive for some days but eventually die. The

Ischnocera remain on the feathers that are tightly

gripped in their powerful mandibles, while the

Amblycera are close to the skin of the host, their thick

coating of bristles ensuring that they are fairly well

anchored in the body plumage. Both of these situations

however do not necessarily apply to all members of the

chewing lice population on a host individual. Many of

the Amblycera actively move to leave the host, a

behaviour that perhaps explains why considerably

more Ischnocera than Amblycera are recorded on study

skins. Nevertheless, experience shows that despite the

loss of pai1 of the Ischnocera and/or Amblycera fauna

caused by the preparation procedure, a profitable frac-

tion usually remains on the (unwashed) skin.

The methodology of the removal of ectoparasites

from bird study skins has been described by Eichler

in several publications, especially in his work of

1971. It is a simple process and as long as the skins

are responsibly treated is highly recommended (Figs.

Fig. 2: Wing feathers and tail feathers

are moved lightly against each other

and tlie body feathers loosened with the

fingers. This usually causes the tirst

mummified chewing lice to fall from

the plumage. Gentle shaking or patting

of the skin will increase this number.

The head plumage should be examined

feather by feather, and also for chewing

lice eggs (nits), using tweezers.

Photos: W. Kluh
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Fig. 3: The rnummified

chewing lice are placed

in a meticulously label-

led collecting tubule using

a fine paintbrush. The
dark-coloured adults can

be more or less easily

picked out among the

'precipitation' of dust,

powder, detritus, tow,

and often single feath-

ers. Those lice that are

whitish in colour and

less than 1 mmin size

have to be searched for

with particular care.

Photo: W. Kluh

2-4). There are two stages in the operation and they

can be carried out separately or in combination:

1. The purposeful feather-by-feather examination of

specific areas, particularly on the head including

the base of the bill, using tweezers; this is some-

times done to firstly establish the presence of eggs

(nits) in order to be sure that there is a chance of

finding chewing lice on the skin (Fig. 5). This

intensive searching method is suggested for small

birds up to about Turdus meriila size.

2. The careful patting of the skin after the plumage

has been loosened. This is the best method for

species roughly larger than Turdus menda. This

extensive examination can be carefully repeated

several times with one skin.

The study skins thus treated are held over a smooth

white sheet of paper or plastic and the resulting mum-
mified chewing lice preserved in dry collecting

tubules.

When labelling, it is of crucial importance that the

correct host name is recorded (Eichler 1970). One
occasionally comes across finds from study skin col-

lections whose authenticity has to be doubted (e.g.,

when shorebird chewing lice are found on a pigeon).

Therefore when evaluating material obtained from

study skins it is always necessary to employ a skepti-

cal approach and not to jump to hasty conclusions.

Fig

Fig. 4: Utensils used in obtaining ectoparasites, principally

chewing lice, from dry bird study skins. - Photo: E. Mey.

5: The confirmation

of nits, usually in the head

plumage, is a sure indica-

tion of chewing lice infes-

tation. An unusual case is

shown here, where the

eggs and clutch of

Hohorstiella ectootoca

Mey are attached to the

dorsal feather tips of a

Blue-headed Quail-dove

Starnoenas cyanocephala

and are thus externally

visible. After Mey (1984).

4. SOMERESULTSFROMBIRD STUDYSKIN
EXAMINATIONS

Just how successful examination of skin material car-

ried out using the combined 'shaking out and patting'

method can be has been impressively demonstrated,

quantitatively as well as qualitatively, by Ward (1957

a,b) in the case of the tinamous. It has to be said that

the chewing louse fauna of the Tinamiformes, com-
pared with all other orders of recent birds, has by far

the highest diversity at ca. 200 species. This was con-

firmed by Ward (I.e.) inasmuch as he was able to

obtain from several skins of one Crypturellus sub-

species alone 12 Ischnocera species, and a maximum
of 9 from only a single skin of the same subspecies.

He found several thousand mummified chewing lice

on a total of 1500 skins of 130 tinamou species and

subspecies. Of the 20 chewing lice genera idenfified

(using the most conservative classification), 1 8 infest

only .tinamous. According to Ward's (1957a) find-

ings, the host distribution of the chewing lice recorded

does reflect the classification of the Tinamidae by von

BoETTiCHER (1934) in Tinaminae, Rhynchotinae, and

Eudromiinae. In addition, he was able to make funda-

mental taxonomic and ecological statements concern-

ing tinamou chewing lice.

However, it is only with a great amount of effort that

we will be in a position to present similar results for


